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THE CIVILIAN ELECTRICIAN IN A MODERN WAR.’ 


I BEG to propose for your consideration this evening a plan by 

which, in time of war, all the electrical resources of New York, 
both in supplies and in men, will become at once available for the 
defence of the country and the city. 
_ It is well known to all here that electricity has come into use 
as one of the great factors in warfare, both on sea and on shore; 
not as an adjunct merely, as for lighting ships and forts, but as a 
vital element in the handling of weapons in actual battle, and in 
the construction of new instruments which accomplish things 
heretofore impossible. . 

I desire to recall to your recollection a few of the most impor- 


tant uses to which electricity is now put in warfare, to indicate | 


some*of the probable paths of future development, to show that it 
would be impossible for our navy and army to adequately handle 
the vast electrical work that would have toc be instantly done in 
time of sudden war, and to SUgBeR a plan for coming to phew 
assistance. 

The science of electrical engineering is now recognized as one 


of the most necessary of the practical sciences of the world. It 
stands out as distinct and well defined as the science of medicine 


or the science of astronomy. It enters into thousands of the de- 
partments of daily life, but in no other department is it used in so 
various and so important ways as in warfare. This is so much 
the case that the prophecy is sometimes ventured that in the near 
future nations will fight by electricity. Though this, like all ex- 
treme statements, requires modification, yet the number of ways 
in which electricity has come to be applied within the last eight 
years, is calculated to inspire the liveliest anticipations as to the 
developments of the next eight years. 
modern equipment goes to sea without a complete electric plant 
for furnishing light. This light is so much more suited to ship 


life than any other light, that we now wonder how we ever went > 


to sea without it. The electric motor is coming into use for ven- 
tilating ships, and it is beginning to be used for training guns and 
the hoisting to the deck of shot and shell. The best and the most 
accurate results at target practice are attained when the guns are 
fired by electricity. Range finders give the gunner constant 
knowledge of what he must know; i.e., the distance of the enemy. 
- The best means of night signalling, and the one adopted in nearly 
every navy in the world, is by means of incandescent lights.. The 
electric search-light is almost as much a feature of the equipment 
of a modern war-ship as are her guns and her torpedoes. In the 
actual use of the Whitehead and the Howell torpedoes, electricity 
playsan important part. Thetelephone is now coming into use for 
ship-work, and will unquestionably supplant the speaking-tube, 
which is acknowledged in all navies to be unsatisfactory. In 
fact, we find all through modern war-ships an increasing use of 
electricity. The reason is clear, The modern war-ship is the 


most intricate, tremendous, and powerful machine existing. In 


no other equal space can be found so many, so various, and so 
important kinds of apparatus. Every thing must be done which 
will put her absolutely within the grasp of the captain. She 
must respond at once to his command, and her whole strength 


and power must be his, as though she were a part.of him. En-- 


1 Paper read before the New York Electrical Society at Columbia College 
on Oct. 23, by Lieut. Bradley A. Fiske, U.S.N. 
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guns, the carriages, 


to the land defence. 


sconced in his armored conning-tower, he must be the brain of 
the gigantic body. Electric wires must convey instant tidings to 


him from her innermost recesses, and electric wires flash back 


from him the inevitable command. In this way only can a mod- 
ern ship, no matter how large, how strong, how heavily armored, 
or how swift, completely fulfil her mission and be a perfect fight- 
ing-machine. 

What is true of ships is equally true of forts. The power of 
ships’ guns has so increased that it has become essential to protect 
shore batteries by iron and steel instead of masonry as in the days 
not long gone by, and, in addition, to use disappearing carriages 
wherever it can be done. Disappearing carriages, as is well 
known, are so arranged that the gun disappears below the parapet 
of the fort when the gun is fired, and remains out of sight anc 
safe during the operation of loading, so that it is exposed only for 
a short time when it is raised to fire. Now, without the aid of 
electricity, a very considerable time would elapse, even after the 
gun was raised, before it could be fired; because the gun would 
have to be trained in the proper direction, and be elevated to the 


‘proper degree, for propelling its projectile over the distance be- 


tween it and the enemy. To estimate this distance and make the 
proper adjustments would entail delay, and would be absolutely 
impossible if smoke obscured the target, as would be the case 
during a great portion of the time. But electricity, acting 
through the medium of the position finder, gives the gunners 
continuous information of the distance:and direction of the 
enemy, no matter how thick the smoke; so that the gunners 
know exactly what to do, before the gun is raised to fire. 

Electricity, furthermore, gives the commanding officer complete 
control of all the different groups of guns and mortars in his fort. 
Noting the progress of the,action from a station aloof from the 
smoke and noise, he can direct the concentration of as many bat- 
teries as he thinks best on one ship, or can disperse the fire as 
much as circumstances from time to time dictate. 

For the handling of the monster apparatus used in ere Sis 
the ammunition,—electricity is rapidly com-: 
ing to the front. Some power must be used, since the muscles of 
men are too weak. Hydraulic power has been used hitherto, but 
for many purposes electricity has the same advantages that have 
caused its unprecedented advance in the other departments of en- 
gineering throughout the world; while for repelling a night at- 
tack from ships the search-light has been found, by repeated 
trials in the naval manceuvres abroad, to be simply indispensable 
For military service in the field there is not 
an army in the civilized world that has not its military telegraph 
service. One great cause of the suddenness and completeness of the 


German victory in 1870 was the rapid mobilization of the Prussian 


Army, and its appearance on the frontier ready for battle. Now, 
the splendid efficiency of the telegraph service in the hands of the 
military authorities made this possible. Nothing is more impor- 
tant in warfare than despatch in moving the enormous bodies of 
men of which modern armies are composed, with all their ammuni- 
tion, equipments, and numberless accessories. To move a quarter 
of a million of men to the frontier in one day means a good 
deal; and to manoeuvre so large a body in the field with such pre- 
cision and. rapidity that no one division shall have to wait for 
any other division, simply cannot be done without electricity. 

But the most immediate and important use of electricity in the 


226 


defence of a coast is in the submarine mine or ground torpedo. 
Defending a. harbor with submarine mines is simply carrying 
out with more or less elaboration a system by which a large 
number of water-tight tanks, each holding from 100 to 1,000 
pounds of gun-cotton or other explosive, are anchored in carefully 
designed positions, and connected by armored electric cables with 
‘protected operating-rooms, in which are batteries, measuring- 
instruments, etc. The most complete mines have usually float- 
ing above them automatic circuit-closers, in which two contact 
points are jarred together by a passing ship, and thus afford 
a passage for the electric current to the fuze in the torpedo. 
Now. these mines are some of them exceedingly large and heavy, 
and the electrical apparatus, while simple tothe mind of a trained 
electrician, yet must be made and adjusted with great care. The 


torpedoes, as a system, must be constructed, laid down, and con- 


nected to the operating rooms onshore by long and heavy armored 
cables. The operation of practically planting and connecting the 
necessary submarine mines for New York would be a stupendous 
undertaking. Kindly bear this in mind until I recur to it again. 

We have now seen, after a rough survey of the subject, that 
electricity has already acquired an acknowledged position in the 
art of war, and that the uses to which it is.put are not trivial 
ones. Electricity is not used in warfare as a convenience, nor is 
it a fad of theorists: it fires the guns, it discloses the stealthy ap- 
proach of the torpedo-boat at night, it directs the proper elevation 
of the guns,—in fact, it does good, honest, practical work. But 
note this point also: in every one of these applications of electri- 
city we have to pay in one way, for what we get, by studying the 
ways in which electricity will work for us. We cannot expect 
electricity to work for us unless we treat it properly. We cannot 
handle electrical apparatus with carelessness and ignorance, and 
expect that it will work when we need it. In other words, we 
find in warfare, as in every thing else to which electricity is ap- 
plied, that electricians are useful. This remark doubtless seems 
absurdly commonplace, but it is intended to suggest that, in war 
time, electricians, even civilian electricians, may suddenly hke- 
come very useful to the government. A captain of a fine ship 
might lose an action from simply a lack of knowledge as to some 
electrical appliance, on his own part or on the part of some subor- 
dinate. Some small accident might break a circuit just at a 
critical juncture, which might prevent the communication of an 
order, the receiving of information, or the discharge of a torpedo, 
at acrisis; and yet the cause might be such that a man with even 
a very slight knowledge could remedy the difficulty in a second 
by the mere pressure of his finger; but, that pressure not being 
given, the action might be lost, and from that cause alone. 

Let us now glance at some of the other uses to which electricity 
would probably be put in case of an attack upon New York. There 
can be no reasonable doubt that Lay torpedoes, Patrick torpedoes, 
Sims-Edison torpedoes, and Halpine- Savage torpedoes would come 
to. the front at once. 
Sandy Hook, we should see the advocates of these systems, under 
authority of the general government, preparing stations at Coney 
Island, Sandy Hook, and elsewhere, for the launching of their 
dreadful missiles against his iron-clads. The question of balloon- 
ing, both for observation and for the dropping of explosives on 
his decks, would be taken up at once, and the electrical world 
would be agitated anew over the question of balloon propulsion 
by electricity. Electric launches to carry torpedoes would be fitted 
out to noiselessly steal out at night on their errands of destruction. 
Electric picket boats, of smaller size, perhaps, would scout the 
waters in pursuit of information or to convey despatches; electric 


submarine boats would spring into being by the dozen, and, filled | 


with adventurous spirits, would seek the enemy, secure from detec- 
tion below the surface of the sea, and carrying enough explosive 
to utterly destroy the proudest war-ship of the world. 

It will now be apparent, that, in the case of a sudden war,— 
and most wars are sudden,—there will be an immense amount of 
‘work to be done in the electrical line alone. Could our army 
and navy do all this work in the time allowed? It is probably 
known to all here that our regular army and navy are simply a 
nucleus around which fighting forces could be formed. They are 
so small, as regards both officers and men, that they can barely 
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- carry on the work in time of peace, and would be wholly inade-. 


The enemy’s fleet being daily expected off 


~ all military bodies. 
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quate in time of war. We should not have enough battleships, 
monitors, cruisers, or torpedo-boats; we should not have enough 
forts; we should not have enough sailors; we should not have 
enough infantry; we should not have enough artillery; we should 
not have enough electricians. Take the single matter of laying 


out and connecting up the submarine mines in New York harbor. 


This is an area covering many square miles, in parts of which 
the mines would be placed at frequent intervals, every mine being 
accurately secured in its designated place, and connected by cable 
to the operating room, perhaps miles away. The mere labor of 
constructing, fitting, and filling one mine, and afterwards taking 
it out into the harbor and lowering it into place. with all its connec- 


tions, is no small task; and what can be said of the task of 


doing this with hundreds of submarine mines? Then the 
work of properly arranging the various cable connections, 
testing apparatus, firing apparatus, etc., necessary for the effi- 
cient action of the mines, would follow. The Board on Ord- 
nance and Fortification have designed all the torpedo defences, 
but they will not be in practical operation probably for many 
years, and a war may come meanwhile. But it is certain that on 
the outbreak of any war an immense amount of this work would 
have to be immediately done, because we will never keep the sub- 
marine defences of New York harbor on a war footing in time of 
peace. 

The Navy Department would be even more hurried. We 
should certainly be called upon to commission a great many war- 
ships, and to equip as commerce destroyers a great many mer- 
chant steamships. We should have to do all the things that we 
did on the outbreak of our last war, and in addition we should be 
confronted with the necessity of fitting all kinds of fine appara- 
tus, the necessity of fitting electrical appliances of all descrip- 
tions, besides securing gun-circles in place with mathematical 
precision, and of accomplishing all the manifold fine work that is 
required with the ordnance, navigation, and engineering equip- 


ment of a war-ship of the present day. And as to merchant ships, 


who is going to fit them out? This operation requires technical 
knowledge. Who has it? How many of the merchant steamship 
captains would be able to install and manage a battery of even 
Hotchkiss or Driggs Schroeder guns, or could remedy an accident 
to either gun or ammunition? 

It being apparent that the regular army and navy, in event of 


-asudden war, would be unable to handle al! electrical work that 


would certainly be thrown upon them, I propose the formation of 
a corps of naval and military electricians to assist the army and 
navy in their work. Such a corps might exist in every principal 
seaport town on the coast; the principal corps, of course, being 
the one with headquarters in New York. Electricity being now 
a recognized factor in both naval and military war, and requirmg © 
expert electricians for its full development. there would seem to 
be just as much reason for an electrical corps in the National 
Guard of the State of New York as for infantry, artillery, or 
cavalry. While the members of this corps would be men of tech- 
nical knowledge, and while its sphere of usefulness in war would 
be because of that technical knowledge, it is obvious that the 
organization should be a military one, and that, with some modi- 
fications, it should be governed by the same principles as govern 
Being a military body under the governor of 
the State, it could at once become available on: the outbreak of 
war. 

It would seem that this corps, like all other corps, should be 
composed of men of various ranks, subject to various duties, 
Many kinds of work would have to be done in war, and many 
kinds of men would be required to do them. On the outbreak of 
war, certain members would naturally elect duty in the navy, - 
others in the army. The most obvious and immediate employ- 
ment. would doubtless be in the torpedo defence of the harbor, 
under the direction of the general commanding. And who can 
doubt the gratification which that general would feel, when 
suddenly ordered to defend New York harbor, on finding ordered 
to his list of subordinates a hundred or more capable electrical 
enyvineers, young, enterprising, accustomed to difficult electrical 
work, fully acquainted not only with electricity in its technical 
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features, but also acquainted with the electrical people of New 
York, with its factories, its places of business, and its methods of 
business? These men would become available in a day, and could 
be at once set to work in carrying out the details of a vast and 
complicated system. Their work need not be confined to that 
purely electrical in character, because every electrical engineer is 
by training and of necessity a mechanician, and every sort of 
apparatus would be readily understood by him, ane a very slight 
training would make him master of it. 

Those members volunteering for naval work would be equally 
useful. The ordnance officer at the Navy Yard would constantly 
find himself overwhelmed with a mass of work which he would 
be utterly unable to carry out without the assistance of some such 
corps as this. And for the reason that electrical engineers are of 
necessity.mechanicians, a great deal of technical work could be 


intrusted to them, such as the arrangement and fitting of gun- 


carriages, the storage of ammunition, the assembling of guns, etc. 
Their more immediate and obvious field, however, would be in 
the installation and fitting of electric lights, motors, telegraphs, 
telephones, and other electrical appliances, on board the vessels of 
war constantly called into requisition. In the matter of fitting 
out merchant steamships their usefulness would be at once ap- 
parent. The number of regular officers would be found utterly 
out of proportion to the number of ships, and the whole navy 
would undergo an expansion. Only a very few regular officers 
could be assigned to each vessel; so that the majority of the officers 
would have to be volunteers, as was the case in our civil war. 
During the first part of the war, the command of the different 
vessels would naturally be intrusted to regular officers, leaving 
the other positions to be filled by volunteers. Now, as the com- 
mander of a ship is head of all the departments of a ship, he can- 
not give much personal attention to one especial department. 
Therefore the general arrangement and fitting-out of all vessels, 
both regular war-ships and merchant steamships, would have to 
be largely intrusted to volunteers in all that relates to the electric 
and ordnance equipments. ‘Now, as the work of fitting out ships 
with electric and ordnance equipments calls for technical knowl- 
edge and experience of a high character, it is obvious that a corps 
of well-trained technical men, such as is here suggested, would be 
more than useful: it would be necessary. 


A further field for the employment of such a corps in time of. 


war is suggested by the fact that the genius of our people tends 
towards constant invention and improvement of all sorts of ma- 
chinery and apparatus; and our history has shown that every war 
Kas brought into being many inventions in weapons of defence 
and offence. Can it be doubted, then, that any future war would 
produce more such inventions? And in view of the great progress 
of electrical science since the last war, and considering the great 
number of electricians in New York, can it be doubted that many 
of these inventions would be electrical in character? Under the 
stimulus of a national peril, and with the resources of New York 
at command, it is certain that important and novel warlike appli- 
cations of electricity would at once spring into being. And while 
our regular forces of both army and navy were employed on their 
specific duties, what more natural than that some new Ericsson 
should arise, and ‘some new Monitor or other craft startle the 
nations of the world? Therefore, besides the obvious uses to 
which such a corps as this might be placed, there are other uses, 
no less important, of inventing, constructing, and using weapons 
of defence, the nature of which we cannot as yet even faintly 
conceive. And.as few heroes of our late war go down to history 
with more glory than has Ericsson, so perhaps our next war may 
produce some electrician, now unknown, whose fame will outlive 
the ages. 

It would seem as if such a corps as this could be formed under 
existing laws. and that there would be no difficulty in enlisting 
members. The attractions of the Naval Reserve and of the National 
Guard seem sufficient to induce a large membership in the differ- 
ent regiments; and there is no reason why membership in an elec- 
tric regiment should not be equally desirable and confer equal dis- 
tinction. The qualifications for entrance as regards education and 
intelligence would be greater than those for any other regiment or 
battalion. Its military and naval usefulness would be acknowl- 
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edged, and its position in all respects would be one of dignity. The 
larger the membership, the better; provided, of course, that due 
care be observed in excluding undesirable persons. The whole 
electrical influence of New York and of the country would be at 
its back, with all its millions of dollars, and its men of world-wide 
fame; and there is no reason why it should not acquire a national 
influence. 

Theé'course of instruction could be readily carried out, embracing 
the naval and military applications of the purely technical science 
with which the members are already familiar, instruction being 
given by regular navy and army officers detailed for the purpose. 
This instruction would naturally embrace the construction and 
care of apparatus. It being presupposed that there are different 
ranks in this corps, the system of instruction will naturally differ 
with the different ranks. With the higher ranks, it would natu- 
rally embrace the theory and practice of gunnery, navigation, in- 
cluding compasses, and seamanship. Steam-engineering would 
probably not need to be taught, it being assumed that the members. 
require very little instyuction in that branch. For the lower ranks, 
the scheme of instruction need not include much more than the 
handling and care of the different apparatus. On the outbreak 
of war, the members volunteering for the different services could 
be subjected to certain examinations, and their rank determined 
by the proficiency exhibited. As to the details of organization, 
uniform, etc., these need not be entered into here, as they can ob- 
viously be settled at any future time. My only purpose now is to 
propose to you a plan for meeting an emergency which may some 
day arise. 

I would hazard the suggestion that this corps should at first com- 
prise about two hundred and fifty members, and that it should be 
officered, uniformed, and drilled as are the other corps of the 
National Guard. J would even advocate infantry drill as a means 
of instilling thoroughly the military idea. Occasional runs in the 
torpedo-boat ‘‘ Cushing,” and frequent trips out to sea for target 
practice in some of the modern war-ships, would be essential; and 
while there would be considerable work, there would also be many 
compensating. social and other advantages. 

I venture all these suggestions with much diffidence, but ear- 
nestly hope that. you will think them worthy of earnest considera- 


~ tion. ~My ‘only excuse for broaching the general plan is that it 
has been in my- mind for some years, that it has been commended 


by every man “whom. I have spoken about it, and that I have 
been urged to bring it to the attention of the electricians of New 
York. 


Paneer eee enema 


THE RELATIONS OF MEN OF SCIENCE TO THE 
GENERAL PUBLIC.! 


Jus? fifty years have passed since a small body of enthu-- 
siastic students of geology and natural history organized 
themselves into an association which was, for the first time 
in the history of this country, not local in its mem bership 
As the Association of American Geolo- 
gists and Naturalists, it was intended to include any and all 
persons, from any and all parts of the country, who were 
actively engaged in the promotion of natural-history studies, 
and who were willing to re-enforce and strengthen each 
other by this union. So gratifying was the success of this: 


undertaking, that, after a few years of increasing prosperity 


under its first name, the association wisely determined to 
widen the field of.its operations by resolving itself into the 
American Association for the Advancement of Science, thus 
assuming to be in title what it had really been in fact from 
the beginning of its existence. One of the articles of its first 
constitution, adopted at its first meeting, provided that it 
should be the duty of its president to present an address at a 


general session following that over which he presided. The 


1 Address delivered at the Indiarap lis meéting of the American Associa- 
tion, August, 1890, by its retiring president, Professor T. C. Mendenhall. 
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performance of this duty cannot, therefore, be easily avoided 
by one who has been honored by his fellow-members in be- 
ing called upon to preside over the deliberations of this asso- 
‘clation; nor can it be lightly disposed of, when one realizes 
the importance of the occasion, and recalls the long list of 
his distinguished predecessors, each of whom in his turn has 
brought to this hour at least a small measure of the work of 
a lifetime devoted to the interests of science. 

The occasion is one which offers an opportunity and im- 
poses an obligation. The opportunity is In many ways 
unique, and the obligation is correspondingly great. In the 
delivery of this address, the retiring president usually finds 
himself in the presence of a goodly number of intelligent 
people, representatives of the general public, who, knowing 
something of the results of scientific investigation, have 
little idea of its methods, and whose interest in our proceed- 
ings, while entirely cordial and friendly, is often born of 
curiosity rather than a full appreciation of their value and 
importance. Mingled with them are the members and fel- 
lows of the association, who have come to the annual gath- 
ering laden with the. products of many fields which they 
have industriously cultivated during the year, each ready to 
submit his contribution to the inspection and criticism of his 
comrades, and all hoping to add in some degree to the sum- 
total of human knowledge. 

The united presence of these two classes intensifies the 
interest which naturally attaches to an occasion like this, 
and not unnaturally suggests that a brief consideration of 
the relations which do exist, and which should exist, be- 
tween them may afford a be peoutaple ee sor us this 
evening. : eee 

In the beginning it may be truthfully: affirmed ae no 
-other single agency has done as much to establish these re- 
Jations on a proper basis as the American Association for 
‘the Advancement of Science. In the first. article of its con- 
‘stitution the objects of the association are defined as follows: 


‘‘By periodical and migratory meetings, to promote inter- 


course between those who are cultivating science in different 
parts of the United States, to give a stronger and more gen- 
eral impulse and a more systematic direction to scientific re- 
search in our country, and to procure for the labors of sci- 
entific men increased facilities and a wider usefulness.” So 
perfectly do these words embody the spirit of the association, 

that, when more than thirty years later the constitution was 
thoroughly revised, none better could be found to give it eX- 
pression. That it bas been successful in promoting inter- 


course between those who are cultivating science in different 


parts of the United States, may be proved by the testimony 
of thousands who have come to know each other through 
attendance at its meetings. In a country whose geographi- 
eal limits are so extensive as ours, and whose scientific men 
are so widely scattered, it is difficult to overestimate its value 
in this particular. 
‘Tn giving a stronger and more general impulse and a more 
systematic direction to scientific research in our country, it 
has been singularly fortunate. Its meetings have been the 
means of disseminating proper methods of investigation and 
study throughout the land. Hundreds of young students, 
-enthusiastic but often not well trained, have found them- 


selves welcome. (sometimes to their own astonishment), and 


by its influence and encouragement have been moulded and 
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guided in the utilization of their endowments, occasionally 
exceptional, to the end that they have finally won a fame 
and renown which must always be treasured by the associa- 
tion as among its richest possessions. Wherever its migra- 
tory meetings have been held, the pulse of intelligence has 
been quickened, local institutions have been encouraged and 
strengthened, or created where they did not before exist, and 
men of science have been brought into closer relations with 
an intelligent public. 

But it is in relation to the last of the three great objects 
to accomplish which the association was organized,—namely, 
‘‘to procure for the labors of scientific men increased facili- 
ties and a wider usefulness,”—that it has been, on the 
whole, less successful. It is true that when we look at the 
history of science in America during the past fifty years; 
when we see at every point evidences of public appreciation, 
or at least appropriation of scientific discovery; and, most 
of all, when we observe the enlargement of older institutions. 


of learning to make room for instruction in science, and the 


generous donations to found new technical and scientific 
schools, together with an occasional endowment of research, 
pure and simple,—in view of all these, I say, we are almost 
constrained to believe that scientific men have only to ask, 
that their facilities may be increased, and that their labors 
could hardly have a wider usefulness. 

Unfortunately this pleasing picture is not a true reflection 
of the actual condition of things. The attentive observer 
cannot fail to discover that the relation between men of sci- 
ence and the general public is not what it should be in the 
best interests of either or both. In assemblages of the 
former it is common to hear complaints of a lack of appre- 
ciation and proper support on the part of the latter, from 


whom, in turn, occasionally comes an expression of indiffer- 


ence, now and then tinctured with contempt for men who 


devote their lives and energies to study and research, the re- 


sults of which cannot always be readily converted into real 
estate or other forms of taxable property. It cannot be de- 
nied that the man of science is at some disadvantage as com- 
pared with his neighbor, the successful lawyer or physician, 
when it comes to that distribution of confidence with re- 


sponsibility which usually exists in any well-ordered com- 


munity, although the latter may possess but a fraction of 
the intellectual power and sound judgment which he can 
command. To his credit it may be said that he is usually 


considered to be a harmless creature, and to render him as- 


sistance and encouragement is generally regarded as a vir- 
tue. The fact of his knowing much about things which do 
not greatly concern the general public is accepted as proof 
that he knows little of matters which seriously affect the 
public welfare. | 

It is true that when the public is driven to extremities it 
sometimes voluntarily calls upon the man of science, and in 
this emergency it is often unpleasantly confronted with the 
fact that it does not know where to find him. The scientific 
dilettante, or, worse, the charlatan, is often much nearer 
the public than the genuine man of science; and the inabil- 
ity to discriminate sometimes results in disaster in which 
both science and the public suffer. — 

In venturing to suggest some possible remedies for this 
condition of things, it will be logical, if not important, to 
roughly define the two classes under consideration,—the 
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scientific and the non-scientific. One is the great majority, 
the general public, including in the United States over sixty 
millions of people in all conditions, cultured and uncultured, 
educated and uneducated, but in average intelligence, we are 
proud to say, superior to the people of any other nation in 
the world. 
the small minority properly known as men of science. Only 
a rough approximation may be reached by an examination 
of the membership of scientific societies. 

_ The American Association for the Advancement of Sci- 
ence includes in its membership about two thousand persons. 
It is well known, however, that many of these are not ac- 
tually engaged in scientific pursuits,. either professionally or 
otherwise: indeed, it is one of the important functions of 
the society to gather into its fold as many of this class as 
possible. The fellowship of the association is limited, how- 
ever, by its constitution, to such members as are profession- 


ally engaged in science, or have by their labors aided in - 


advancing science. They number about seven hundred, but 
in this case it is equally well known that the lst falls far 
short of including all Americans who by their labors in sci- 
ence are justly entitled to a place in any roll of scientific 
men. On the whole, it would not, perhaps, be a gross ex- 
aggeration to say that not more than one in fifty thousand 
of our population could be properly placed upon the list, 
even with a liberal interpretation of terms. 

In this estimate it is not intended, of course, to include 
that large class of active workers whose energies are devoted 
to the advancement of applied science. Although their 
methods are often the result of scientific training, and while 
the solution of their problems requires much knowledge of 
science, the real advancement of science at their hands is 
rather incidental than otherwise. In certain particulars 
they may be likened to the class known as ‘‘middle-men” in 
commercial transactions, —the connecting link between pro- 
ducer and consumer. It is in no way to their discredit that 
they usually excel both of these in vigilance and circum- 
spection and in their quick perception of utility. By them 
the discoveries of science are prepared for and placed upon 
the market, and it is difficult to overestimate their useful- 
ness in this capacity. 
profit in the transaction is generally theirs, and that they 
are often negligent in the matter of giving the philosopher 
the credit to which he is entitled; but for the latter, at least, 
it is believed that the philosopher is himself often responsi- 
ble. | | : | | 

If this statement of the relative numbers of the scientific 
and the non-scientific is reasonably. correct, the scientific 
man may at least congratulate himself on wielding an influ- 
ence in affairs vastly greater than the census alone would 


justify; and this fact encourages the belief, that, if there is. 


any thing “‘out of joint” in his relations with the general 
public, the remedy is in his own hands. Let our first in- 
quiry be, then, in what particulars does he fail in the full 


discharge of his duties as a man of science, and especially as" 


an exponent of science among his fellows? 

Without attempting to arrange the answers which suggest 
themselves in logical order, or, indeed, to select those of the 
first importance, I submit, to begin with, his inability or un- 
willingness, common but by no means universal, to present 


the results of his labors in a form intelligible to intelligent: 
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Out of these it is not easy to sift, by definition, © 


It is true that the lion’s share of the. 


ble. 


sults. 
others there is a strange and unwholesome prejudice against 
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people. When inability, it is a misfortune, often the out- 
growth, however, of negligence or indifference; when un- 
willingness, it becomes at least an offence, and one not in- 
dicative of the true scientific spirit. Unfortunately we are 
not yet entirely out of the shadow of the middle ages, when 
learning was a mystery to all except a select few, or of the 
centuries a little later, when a scientific treatise must be en- 
tombed in a dead language or a scientific discovery em- 
balmed in a cipher. = 

Many scientific men of excellent reputation are to-day 
guilty of the crime of unnecessary and often premeditated 
and deliberately planned mystification: in fact, almost by 
common consent, this fault is overlooked in men of distin- 
guished ability, if, indeed, it does not add a lustre to the 
brilliancy of their attainments. It is usually regarded as a 
high compliment to say of A, that, when he read his paper 
in the mathematical section, no one present was able to un-. 
derstand what it was about; or of B and his book, that there: 
are only three men in the world who can read it. We greatly . 
though silently admire A and B; while C, the unknown, who has 
not yet won a reputation, and who ventures to discuss some- 
thing which we do understand (after his clear and logical 
presentation of the subject), must go content with the pat- 
ronizing admonition that there is really nothing new about 
this, and that, if he will consult the pages of a certain jour- 
nal of a few years ago, he will find the same idea,—not de- 
veloped, it is true, but hinted at, and put aside for future: 
consideration,—or that he will find that Newton or Darwin 
declared what is essentially the same principle many years 
before. No one can deny that there is great reason and 


‘: good judgment displayed in all this, but the ordinary lay- 


man is likely to inquire whether it is distributed and ap- 
portioned with nice discrimination; and it is the standpoint 


of the layman which .we are occupying at the present mo- 


ment. | 
All will admit that there are many men whose power in 


original thinking and profound research is far greater than 


their facility of expression, just as, on the other hand, there 
are many more men whose linguistic fluency is unem- 
barrassed by intellectual activity; and representatives of 
both classes may be found among those usually counted as 
men of science. It is with the first only that we are con- 
cerned at the present moment, and it is sufficient to remark 
that their fault is relatively unimportant and easily over- 
looked. Among them is often found that highly prized but 


- imperfectly defined individual known as the ‘‘genius,” for 


whose existence we are always thankful, even though his 


interpretation is difficult and laborious. 


Concerning those who, although able, are unwilling te 
take the trouble to write for their readers or speak for their 
hearers, a Somewhat more extended comment. may be desira- 
It is always difficult to make a just analysis of mo- 
tives, but there can be little doubt that some of these are 
influenced by a desire to imitate the rare genius. whose in- 
tellectual advances are so rapid and so powerful as. to forbid 
all efforts to secure a clear and simple presentation of re- 
The king is lame, and the courtier must limp. - With 


making science intelligible for fear that science may become 
popular. It is forgotten that clear and accurate thinking 
is generally accompanied by the power of clear, con- 


230 


cise, and accurate expression, and that as a matter of 
fact the two are almost inseparable. The apparent suc- 
cess before the people of the dilettante and the charlatan, 
has resulted, in the case of many good and able men, in a 
positive aversion to popular approval. It should never be 
forgotien that the judgment and taste of the public in mat- 
ters relating to science are just as susceptible of cultivation 
as in music and the fine arts, and that scientific men owe it 
to themselves to see that opportunity for this culture is 
not withheld. A just appreciation by the people of real 
merit in art has resulted in the production of great painters, 
sculptors, musicians, and composers, and there is every rea- 
son to believe that the best interests of science would be fos- 
tered by similar treatment. Even the great masters in sci- 
ence, then, can well afford to do what is in their power to 
popularize their work and that of their colleagues, so that, 
through closer relations with a more appreciative public, 


their opportunities may be enlarged and their numbers in-- 


creased. 

Another error into which the man of science is liable to 
fall is that of assuming superior wisdom as regards subjects 
outside of his own specialty. It may seem a little hard to 
accuse him of this, but nevertheless it is a mistake into 
which he is easily and often unconsciously led. That this is 
the day of specialization and specialists, every student of 
science learns at the very threshold of his career: but that 
one man can be expected to be good authority on not more 
than one or two subjects, is not so generally understood by 
the public. It thus frequently happens that the man of sci- 
ence is consulted on all matters of a scientific nature; and 
he is induced to give opinions on subjects only remotely, if 


at all, related to that branch of science in which he is justly | 


recognized as an authority. Although going well for a 
time, these opinions often prove to be erroneous in the end, 
resulting in a diminution of that confidence which the pub- 
he is, on the whole, inclined to place in the dictum of sci- 
‘ence. | | 

Examples of this condition of things are’ by no means 
‘wanting, and they are not confined, as might at first be as- 
sumed, to the lower ranks of science. A. distinguished bot- 
nist is consulted and advises concerning the location of the 
natural gas field, a mathematician advises a company in 
which he is a stockholder in regard to the best locality for 
boring for oil, and a celebrated biologist examines and 
makes public report upon a much-talked-of invention in 
which the principles of physics and engineering are alone 
in volved. 7 7 

In these and many other instances which might be related, 
the motives of those concerned, at least on one side of the 
transaction, cannot be questioned, but certainly their judg- 
ment is open to criticism; and the outcome of it all is, that 
the confidence of the people in scientific methods and results 
as weakened. Wifty years ago or a hundred years ago there 
was good reason for much of this sort of thing. 
tien was neither as possible nor as necessary as now. The 
sparseness of the population of the country, the absence of 
centres of learning and scientific research, the obstacles in 
the way of easy and rapid communication between different 
paris of the country,—all these and other circumstances con- 
tributed to the possibility of a Franklin, who wrote, and 
avrote well, upon nearly all subjects of human thought; whose 
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advice was sought and given in matters relating to all de- 
partments of science, literature, and art. Combining in an 
extraordinary degree the power of profound research with a 
singularly simple and clear style in composition, together. 
with a modesty which is nearly always characteristic of the 
genuine student of nature, he wisely ventured further than 
most men would dare to-day, in the range of topics concern- 
ing which he spoke with authority. 

But at the present time and under existing conditions 
there is little excuse for unsupported assumption of knowl- 
edge by men of science, and, fortunately, the danger of hu- 
miliating exposure is correspondingly great. The specialist 
is everywhere within easy reach, and the expression of 
opinions concerning things of which one knows but little is 
equally prejudicial to the intefests of science and society. 

The scientific man should also be at least reasonably free 
from egotism in matters relating to his own specialty, and 
particularly in reference to his own authority and attain- 
ments therein. In controversy be has the advantage over 
most disputants, in that he can usuaily call to his support 
an unerring and incontrovertible witness. A  well-con- 
ducted experiment or an exhaustive investigation, carried 
out with scrupulous honesty, deservedly carries great weight; 
but it must not be forgotten that it does not, in a very great 
degree, depend upon the personality of him who directs the 
experiment or plans the investigation. One must not con- 
found himself and his work, to the extent of assuming that 
upon him ought to be bestowed the praise and admiration to 
which his work is, perhaps, justly entitled. This blunder is 
analogous to that of the mechanic in whom the first symp- 
tom of insanity appeared as a conviction that he was as 
strong as the engine which he had built, evidence of which 
he unpleasantly thrust upon any who might deny the truth 
of his assertion. ‘' By your works shall ye be judged,” may 
be especially affirmed of men of science not only as regards 
the judgment of the public, but particularly that of their 
colleagues and fellow-workers. Least of all should title, 


degree, membership in learned societies, or the possession of 


medals or other awards of distinction and honor, be paraded 
unduly, or offered by himself, in evidence of his own fit- 
ness. In general, these are honorable rewards, which are 
justly prized by scientific men; but some of them have been 
so indiscriminately bestowed, and in some instances falsely 
assumed, that the general public, not yet properly educated 
in this direction, does not attach great value to them as an 
index of real scientific merit. Where real merit actually 
exists, nothing is usually gained, and much is likely to be 
lost by boastful announcements of high standing or of accu- 
mulated honor. <A distinguished man of science, at the end 
of a controversy into which he had been called as such, 
complained that he had not been recognized as a fellow of 
the Royal Society. ‘‘ You gave us no reason to suspect your 
membership,” quietly but severely replied a man of the 
world. 

As another element of weakness in the scientific man, I 
venture to suggest that he is often less of a utilitarian than 
he should be. This is a sin, if it be such, which seems es- 
pecially attached to those who, unconsciously or otherwise, 
are imitators of men of science of the highest type. The 
latter are so entirely absorbed in profound investigation, and 
their horizon is necessarily so limited by the very nature of 
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the operations in which they are engaged, that they are 
altogether unlikely to consider questions of utility; nor, in- 
deed, is it desirable that they should. The evolution of pro- 
cesses and methods by means of which the complex existence 
of the present day is maintained is largely the result of spe- 
cialization or the division of labor. In such a scheme there 
is room for those who never demand more of a fact than 
that it be a fact, of truth that it be truth. But even 
among scientific men the number of such is small, and as a 
class they can never be very closely in touch with the peo- 
ple. 
Strong to imitate, even in those characteristics which are 
akin to weakness, many persons of lesser note affect a con- 
tempt for the useful and the practical which does not tend 
to exalt the scientific man in the opinion of the public. Even 
the great leaders in science have been misrepresented in this 
matter. Because they wisely determined in many instances 
to leave to others the task of developing the practical appli- 
cations of their discoveries, it has often been represented 
that they held such applications as unworthy a true man of 
science. As illustrating the injustice of such an opinion, 
one may cite the case of the most brilliant philosopher of his 
time, Michael Faraday, who, in the matter of his connection 
with the Trinity House alone, gave many of the best years of 
his life to the service of his fellowmen. The intensely 
““ practical” nature of this service is shown by the fact that 
it ineluded the ventilation of lighthouses, the arrangement 
of their lightning-conductors, reports upon various proposi- 
‘tions regarding lights, the examination of their optical ap- 
paratus, and testing samples of cotton, oils, and paints. A 
precisely similar illustration is to be found in the life of our 
own great physicist, Joseph Henry, who sacrificed a career 
vas a scientific man, already of exceptional brilliancy, yet 
promising a future of still greater splendor, for a life of un- 
selfish usefulness to science and to his countrymen as secre- 
tary of the Smithsonian Institution, as a member of the 
Lighthouse Board, and in other capacities for which he was 
especially fitted by nature as well as by his scientific train- 


ing. 


There is an unfortunate, and eran a growing, tendency 


among scientific men to despise the useful and the. practical 
in ecience; and it finds expression in the by no means un- 
common feeling of offended dignity when an innocent lay- 
man asks what is the use of some new discovery. 
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NOTES AND NEWS. 


AN important experiment has been made in the province of 
the Don Cossacks, Russia, by M. Sherebzov. He collected the 
water from rain and the melting of the snows into two pools, 
holding together about 1,872,000,000 cubic feet, and distributed it 
among the fields in spring and summer. These pools supplied 
sufficient water to irrigate more than 2,290 acres, but were unable 
to contain all the water which flowed towards them; and there- 
fore two new pools have been made, and the irrigated area en- 
larged to 2,960 acres. In consequence of this irrigation, says The 
Scottish Geographical Magazine, the wheat-crop has increased 
from about 94 to 154 bushels per acre; and the profits of the un- 
dertaking have been, according to M. Sherebzov, 30 per cent. 


_ Nothing in the wonderful history of photographic progress, 
‘which has been so strikingly rapid during the past few years, has 
been of greater importance than the development of what may be 
called, for want of a better term, 


‘‘the photo-mechanical pro- 
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cesses,” which are so largely superseding wood engraving, steel 
engraving, and other pictorial methods. This subject is of great 
interest to the whole public, but particularly to all persons in any 
way interested in the production or use of ‘pictorial illustrations: 
such as artists; authors; publishers of books, magazines, and news- 
papers; printers; and manufacturers whose products require illus- 
tration. For the past few years these processes have multiplied 
in number, have improved greatly in their results, and are every 
day assuming greater importance in both artistic and economical 
directions; yet it is a remarkable fact that in no exhibition have 
they been brought together for comparison and study. Beginning 
Nov. 8, 1890, the New York Camera Club will give an exhibition 
in its rooms, 314 Fifth Avenue, of the work of the various estab- 
lishments producing all classes of such plates. 

—. Attention was drawn some months ago by Engineering to the 
very interesting experiments of Messrs. Mach and Salcher, who 
succeeded in photographing bullets in their flight. These experi- 
ments have been repeated with larger weapons, and the results 
previously. obtained fully confirmed. To obtain a photograph, 
the camera is arranged at one side of the line of fire; and, as the 
shot passes a fixed point, it causes the discharge of a Leyden jar, 
the light from which is sufficient to allow of a photograph being 
taken. .No results of any importance are obtained, according to 
Engineering of Oct. 8, till the velocity of the shot exceeds that of 
sound. But at higher speeds than this the photographs show that 
a wave of compression precedes the bullet in its flight. The shape 
of this wave is an hyperboloid of revolution with the apex of the 
hyperbola some little distance in front of the shell. Behind the 
shot a conical wave is formed, the angle of which is less, the 
greater the velocity of the shot. If the semi-vertical angle of this 
cone is a, the velocity of the shot is said to be 

; velocity of sound in air 


sin a 


—The greatest enemy to the plum is the insect commonly 
known as the plum curculio. This is the cause of the wormy 
fruit that so often falls from the trees. Various remedies have 
been tried for this pest, and for several years trials have been 
made at the Ohio Experiment Station of the method of killing the 
insects by spraying with a very dilute mixture of Paris-green and 
water. The experiments were again repeated this season by the 
station entomologist, Dr. C. M. Weed, with good results. An or- 
chard of 900 bearing trees in Ottawa County, O., right in the 
heart of a great fruit growing region, was selected for the experi- 
ment, In the north half of i the method of catching the curcii- 
lios by jarring on a sort of inverted umbrella mounted on wheels 
was employed, while the south half was sprayed four times with 
pure Paris-green mixed with water, in the proportion of four 
ounces to fifty gallons 6f water. The first application was made 
May 8, just after the blossoms had fallen from the late-blooming 
varieties. There was a heavy rain the same night, and it rained 
almost continuously until May 15, when there was a short cessa- 
tion, The second spraying was done on that day. The third 
spraying was made May 26; and the fourth and last, June 2, On- 
the jarred portion of the orchard a great matiy carculios were 
caught, showing that they were present in numbers. <A caieful 
examination of both parts of the orchard was made on June 8. 
Between one and two pef cent of the fruit on the sprayed trees 
had been stung, while about three per cent of the plums on the 
jarred trees were injured. No damage to the trees was then per- 
ceptible. Early in July the orchard was again examined. Some 
of the sprayed trees showed that the foliage had been damaged by 
the spraying, but the injury was not very serious. Not over three. 
per cent of sprayed fruit was stung at that time, while about four 
per cent of that on the jarred trees was injured. But on both 
the fruit was so thick that artificial thinning was necessary to 
prevent overbearing. A large crop of fruit was ripened on both 
parts of the orchard, and, so far as could be judged from the ex- 
periment, the practicability of preventing the injuries of the 
plum curculio by spraying was demonstrated. This process is 
very much less laborious and costly than jarring; and, if future 


_ experience is as successful as this season's work. plum- -growing 


will become much easier. 
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THE RELATIONS OF MEN OF SCIENCE TO THE 
GENERAL PUBLIC. 
[Continued from p. 2381.] 


Referring to the theoretically extremely interesting spar 


prism of Bertrand, which under certain conditions may be_ 


used to detect traces of polarization of light, a recent writer 
remarks, ‘‘ But for this application, the prism would possess, 
in the eyes of the true votary of science, the inestimable 
value of being of no practical utility whatever.” 

Much is said, everywhere and at all times, about the pur- 
suit of science for the sake of science; and on every hand it 
is sought to convey the impression that one who has any 
other object in view in interrogating Nature than the mere 
pleasure of listening to ber replies, is unworthy of a high 
place among men of science. So old, so universally ac- 
cepted, so orthodox, is this proposition, that it is with much 
hesitation that its truth is questioned in this presence. In 
so far as it means that one cannot do any thing well unless 
it is done con amore; that pecuniary reward alone will 
never develop genius; that no great philosopher, or poet, or 


artist, will ever be other than unselfishly devoted to and in. 


love with his work,—just so far it is true, although it does 
not, as is often assumed, furnish a motive of the highest or- 
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not be less than that of other men. 


the performance of public duties. 


their nature. 
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der. It isa trite saying, but perhaps it cannot be too often 
repeated, that he who lives and labors in the interest of* his 
fellows, that their lives may be brightened, that their bur- 
dens may be lessened, is, above all others, worthy of the 
highest praise. By this standard the value of a discovery 
must at last be fixed; bearing in mind, of course, that the 
physical comfort of man is not alone to be considered. 
Judged by this standard, the work of Newton, of Watt, of 
Franklin, Rumford, Faraday, Henry, and a host of others, 
is truly great. There should be, and there usually is, no 
controversy as to relative merit between the discoverer 
of a gem and the artist who polishes and sets it. In sci- 
ence the genius of the former is unquestionably rarer and 
of a higher order; but his work will always be ineomplete, 
and in a great degree useless, until supplemented by that of 
the latter. | 

Another demand which the public may justly make upon 
the man of science is that his interest in public affairs should 
Through his failure in 
this particular, science has long suffered, and is suffering in 
an increasing degree. This criticism is especially applicable 
in this country, where in theory every man is supposed to 
bear his share of the public burden, and to take his part in 
Unfortunately, the atti- 
tude of the scientific man is too often one of critivism and 
complaint concerning matters in the disposition of which he 
persistently declines to interfere. It eannot be denied, I 
think, that men well trained in the logic and methods of 
scientific research ought to be exceptionally well equipped 
for the performance of certain publie duties constantly aris- 
ing out of local, state, or national legislation; yet the im- 
pression is well-nigh universal that the scientific man has no 
genius for ‘‘affairs.” Indeed, it has been more than once 
affirmed that he is utterly devoid of administrative or execu- 
tive ability, and even that he cannot be trusted with the di- 
rection of operations which are almost wholly scientific in 
That there are many examples which seem to 
justify this belief is too true, but that there are other in- 
stances in which administrative and scientific ability have 
been combined is also true. Little search is required to re- 


veal cases in which men of science have so ignored all ordi- 


nary rules and maxims of business procedure as to merit 
severe criticism, in which, unfortunately, the public does 
not discriminate between the individual and the class which 
he represents. it seems astonishing that one who is capable 
of successfully planning and executing an elaborate re- 
search, in which all contingencies are provided for, the un- 
expected anticipated, and all weak points guarded and pro- 
tected, may utterly break down in the management of some 
much less complicated business affair, such as the erectiou 
of a laboratory or the planning of an expedition; and I am 
unwilling to believe that such failures are due to any thing 
other than culpable negligence on the part of the indi- 
vidual. | 

It is generally recognized, that, aside from all questions 
of a partisan political nature, this country is to-day con- 
fronted by several problems of the utmost importance to its 
welfare, to the proper solution of which the highest intellec- 
tual powers of the nation should be given. The computa- 
tion of the trajectory of a planet is a far easier task than 
forecasting the true policy of a great republic, but those 
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qualities of the human intellect which have made the first 
possible should not be allowed to remain idle while an intel- 
ligent public is striving to attain the last. That men of sci- 
ence have not, thus far, made their full contribution to the 
solution of some of these great problems, is due to the fact 
that many have exhibited an inexcusable apathy towards 
every thing relating to the public welfare, while others have 
not approached the subject with that breadth of preparation 
in the close study of human affairs which is necessary to 
establish the authenticity of their equations of condition. 
As already intimated, we do not seem to be getting on in 
this direction. Our own early history and the history of 
other nations are full of examples of eminent scientific men 
who were no less distinguished as publicists and statesmen. 
The name of Franklin is imperishable alike in the history of 
science and of politics. On many questions relating to ex- 
act science, the Adamses spoke with confidence. Thomas 
Jefferson was a philosopher, and, on assuming the duties of 
the highest office in the gift of the people, counted his op- 
portunities for association with men of science as one of its 
chiefest rewards. Other illustrations might be selected from 
the pages of the history of our own country; while in Eu- 
rope, where science has been longer cultivated and under 
more favorable conditions, they are much more common. 
This is notably so in France, whose roll of scientific men 
who have distinguished themselves and their country during 
the past century, includes many names prominent alike for 
the importance of their performance in her various crises of 
peace and war. The present president of the French Re- 
public, himself an engineer, bears a name made famous in 
the history of science by the rich contributions of his ances- 
tors, one of whom voted for the execution of Louis XVI., 
and was a member of the Committee of Public Safety... I 
would be difficult to overestimate the value to science, as 


well as to the public, of the presence in the halls of legisla-._ 


tion of even a very small number of men who might stand 
as exponents of the methods of science and as competent 
authorities.on the results of their application. Our national 
Congress, especially, is almost constantly dealing with ques- 


tions of great moment to the people, which can only be. 


thoroughly understood and wisely dealt with by scientific 
men; and the presence of one or two such in each branch of 
that body would be of decided advantage to the whole coun- 
try. In the nature of things, opportunities for such repre- 
sentation will be rare; but when they occur, they must not 
be suffered to escape. 

Finally, if the conclusions reached in the foregoing should 
be thought wise, and should any young man at the threshold 
of his scientific career determine to be guided by them in 
establishing. his relations with the general public, he will 


find splendid examples among the distinguished leaders of 


all departments of science. Should he desire to present the 
results of his labors in such a way that they may be under- 
stood by intelligent people, he may imitate Franklin, whose 
literary style, as to simplicity and clearness, commanded the 


highest praise from literary men; or Faraday, who was able > 


to give expression to the most involved conceptions in simple 
English; or Tyndall, the appearance of whose ‘‘Heat con- 
‘sidered as a Mode of Motion” was an epoch in the history of 
physical science, in its relation to an intelligent constitu- 
ency, without which it.cannot thrive. He will learn that 
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there is no discredit in ‘‘ popularizing” science; that popu- 
larizing what is not science is the thing that is to be shunned 
and prevented. The arrogance of ‘genius is not less disa- 
greeable than that of riches, although it is less common. 
Should he wish to cultivate modesty in estimating his own 


attainments, he need only follow Newton, Darwin, and, 


in fact, the whole list of distinguished men of science down 
to the present time, with a few rare and unexplainable ex- 
ceptions, the existence of which serves, like a whistling 
buoy, to point out what should be avoided. 

Should he aspire to be of some use to the world and to 
leave it better because of his life, he will be encouraged by 
the fact, already considered, that in the long-run those dis- 
coveries are most highly esteemed, and justly so, which are 
the most potent in their influence upon civilization and so- 
ciety by ameliorating the condition of the people, or by en- 
larging their opportunities, and that all really great men of 
science have not lost sight of this fact; that ‘‘science for the 
sake of science” does not represent the highest ideal, nor can 
the ‘‘almighty dollar” ever be bartered for the ‘‘ Divine 
Afflatus.” 

All of these questions will serve to enlarge his interest in 
public affairs, because he will come to recognize that he is 
himself but a part of the public. He will remember the de- 
light of Faraday, when near the end of his life he saw a 
huge dynamo illuminating the tower of a lighthouse. That 
which he had given to the world as an infant, in his splen- 
did discovery of induction, had, through the fostering care 
of others, grown to a brilliant manhood; and he experi- 
enced exquisite pleasure in the reflection that it might be 
the means of saving the lives of his fellowmen. The 
ideal of duty which ought to be present in the mind of 
every man of science may well be higher than that growing 
out of mere selfish pleasure in the acquisition and possession 
of knowledge. — 

Perhaps it is hardly becoming in me, at this time and in 
some sense representing this large body of scientific men, to 
make even a simple remark in criticism of the general pub- 
lic, the party of the second part in the question which we 
have considered to-night. [I venture to suggest, however, 
that, whenever the public is disposed to consider its obliga- 
tions to Science and her votaries, there are some things 
which must not be forgotten,—things so important and so 
numerous, indeed, that many volumes would be inadequate 
to their enumeration. Prove this by comparing the world 
with science, with the world without science. Take as an 
Ulustration that which less than two hundred years ago was 
but a spark—a faint spark—exhibited on rare occasions by 
the scientific man of that time. With this spark, thanks to 
science, the whole world is now aflame. Time and space 
are practically annihilated; night is turned into day; social 
life is almost revolutionized; and scores of things which 
only a few years ago would have been pronounced impossi- 
ble, are being accomplished daily. Many millions of dollars 
of capital and many thousands of men are engaged in the 
development of this agent, so purely a creation of science 
that the Supreme Court of the land has already decided that 
it has no material existence. Surely science, which has. 


brought us all these blessings, together with thousands be- 


sides, is worthy of every care and consideration at the hands. 
of a generous and appreciative public. 
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THE CAUSE OF MOTION IN THE RADIOMETER. 


It has been satisfactorily determined that the fly-wheel of the 
padiometer will not revolve in a bulb from which all residual gas 
has been removed, and that it will not revolve from the action of 
light from which heat has been eliminated. These determinations 
demonstrate that the motion of the fly must result in some way 
from the action of heat on the residual gas in the bulb. But be- 
yond this, demonstration has not yet gone. The theory generally 
adopted by scientists is that the application of heat increases the 
vibration of the molecules of which the residual gas is constituted, 
and that, heat being more readily absorbed by the black sides 
than by the bright sides of the vanes of the fly-wheel, the mole- 
éules in contact with, or adjacent to, the black sides of the vanes 
thus become more heated, and vibrate with more force, than the 


molecules on the opposite side; and this increased vibration of the. 


molecules against the black sides of the vanes pushes them around, 
thus causing the rotation. , 

Again, when the bulb has been heated and is cooling, the 
blackened sides of the vanes cool more rapidly than the bright 
sides, and consequently the vibration diminishes more rapidly on 
that side, and, the vanes being pushed by the greater vibration on 
the bright sides, the fly revolves backwards. This explanation is 
plausible, but it has not been demonstrated; and, with our present 


knowledge of molecules and of their vibrations, its demonstration 


is impossible. 

There is another explanation equally plausible, which, I think, 
an be demonstrated. It is that the heat imparts to the residual 
gas in the bulb an impetus to motion «in a direction radiant or 
tangential from the source of heat. If we suppose that the effect 


of heat on the tenuous matter in the bulb of the radiometer is to — 


impart to it an impetus to move in a direction away from the 
source of heat, then all the results follow which are supposed to 
follow frons molecular vibration. The particles of tenuous matter 
in contact with the blackened sides of the vanes, receiving more 
heat, would feel more intensely the impetus to radiant motion, 
and would push the vanes around; and again, when, in process of 
eooling, the greater heat is on the bright sides of the vanes, the 
particles in contact with that side, having the greater impetus, 
would push the vanes in the opposite direction. 

The general effect of heat on matter is to increase its tenuity. 
By expansion, commencing with the solid form, heat reduces 
matter to the liquid, and then tc the gaseous form, or, as in some 
conditions of matter, causes it to pass directly from the solid to 
the gaseous form without having become liquid; and, after reach- 
ing the gaseous form, the further application of heat increases the 
expansion and consequent tenuity, so far as has been observed, 
indefinitely. But if we suppose that matter, after reaching a 
eertain degree of tenuity, begins to resist further expansion, the 
effect of the application of heat to matter in that condition would 
be necessarily to put the matter in motion in a direction radiant 
from the source of heat; and this motion would continue until 
the matter reached a temperature where no expansion was re- 
quired. 

Motion, or increase of tension, which is merely resisted motion, 
must result when heat is applied to matter; and, if the matter 
resists expansion, it must move to a place where no expansion is 

required, unless restrained by a countervailing force. 


After various efforts to find some means of determining whether 


the motion imparted by the heat to the residual gas in the radi- 
ometer was vibratory or radiant, it occurred to me that a simple 
and satisfactory test could be found by applying radiant heat to 
the bulb from all directions at the same time. If the motion was 
caused by increased vibration, it could make no difference from 
what direction the radiation came; but if the motion was the re- 
sult of an impetus imparted to the residual gas to move in a direc- 
tion radiant from the source of heat, then, if the radiatior. came 
from all directions at once, the impetus to motion in any given 
direction would be counteracted, and the fly would not move. 
Some crude experiments, such as could be made by an amateur 


without skill or facilities, show very clearly, according to this 


test, that the motion of the residual gas is radiant from the source 
of heat, and not mere vibration. 
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A piece of iron pipe four inches in diameter was heated suffi- 
ciently to cause the fly of the radiometer to revolve rapidly when 
brought within three or four inches of it; and the radiometer was 
then suspended inside of the pipe, the fly being about three inches 
from the top of the pipe. The fly at first revolved very rapidly, 
but in a few seconds began to move slower, and at the expiration 
of three minutes had come to a full stop. I had no thermometer 
which could measure the temperature inside the pipe, but it was 
sufficient to char paper. The radiometer lost some of its delicacy 
by the heating, but the experiment was repeated with the same 
radiometer, and with the same result. The heated pipe caused 
the fly to revolve when the radiometer was brought near it on the 
outside, but stopped in a few minutes when the radiometer was 
suspended inside of the pipe. : 

To be certain that the injury to the radiometer in the first ex- 
periment did not affect the result, two new and very delicate 
radiometers were obtained. These were suspended from a rod so 
that while one hung in the pipe, the other would hang on the 
outside two inches from the pipe. The pipe was again heated, but 
more carefully, so as not to injure the radiometers; and they 
were suspended, one on the inside, and the other on the outside, 
of the pipe. The fly of the radiometer on the inside of the pipe 
revolved at first very rapidly, but in a few seconds began to go 
slower, and finally stopped; while the one on the outside kept up 
a steady motion, diminishing in speed very slowly as the pipe 
cooled. The experiment was repeated; the radiometer which 
had been on the outside of the pipe in the first experiment, being 
placed this time on the inside. The resulf was the same: the fly 
of the inside radiometer stopped, while the fly of the one outside 
of the pipe continued to revolve. Unless there is something in 
the nature of molecular vibration which has escaped my compre- 
hension, it is impossible to account for the difference of effect in 
these two radiometers, operated on from the same source of heat, 
on any theory of vibratory motion in the residual gas; but it is 
just what ought to result if the heat imparts to the residual gas 
an impetus to motion radiant from the source of heat. 

The importance of this determination is the chief reason for 
doubting its accuracy; but, surely, enough has been indicated to 
induce those who have the requisite skill and facilities to con- 
tinue the experimental work until the question is satisfactorily 
settled, 

The proposition that heat applied to highly tenuous matter im- 
parts an impetus to motion in a direction radiant from the source 
of heat, explains the puzzling phenomena of comets’ tails. <“‘ The 
tail, or train,” says Professor Young (General Astronomy, art. 


727), ‘‘is a streamer of light which ordinarily accompanies a 


bright comet, and is often found even in connection with a tele- 
scopic comet. As the comet approaches the sun, the tail follows 
it much as the smcke and steam from the locomotive trail after 
it. But that the tail does not really consist of matter simply left 
behind in that way, is obvious from the fact that, as the comet 
recedes from the sun, the train precedes it instead of following. 
It is always directed away from the sun, though its precise posi- 
tion and form are to some extent determined by the comet’s mo- 
tion. There is abundant evidence that it is a material substance 
in an exceedingly tenuous condition, which in some way is 
driven from the comet and then repelled by some solar action.” 
Professor Newcomb thus describes the phenomenon (Popular 
Astronomy, pp. 418, 414): “It has long been evident that the tail 
could not be an appendage which the comet carried along with it, 
and this for two reasons, —first, it 1s impossible that there could 
be any cohesion in a mass of matter of such tenuity that the 
smallest stars could be seen through a million miles of it, and 
which, besides, constantly changes in form; secondly, as a comet 
flies afSund the sun in its immediate neighborhood, the tail ap- 
pears to move from one side of the sun to another with a rapidity 
which would tear it to pieces and send the separate parts flying 
off in hyperbolic orbits, if the movement were real. The inevita- 
ble conclusion is, that the tail is not a fixed appendage to the 
comet which the latter carries with it, but a stream of vapor ris- 
ing from it like smoke from a chimney. As the line “of smoke 
which we now see coming from the chimney is not the same which 
we saw a minute ago, because the latter has been blown away 
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and diasipated, so we do not see the same tail of a comet all the 
time, because the matter which makes up the trail is constantly 
streaming outwards, and constantly being replaced by new vapor 
arising from the nucleus. The evaporation is, no doubt, due to 
the heat of the sun; for there can be no evaporation without. heat, 
and the tails of comets increase enormously as they approach the 
sun. Altogether, a good idea of the operations going on in a 
_ comet will be obtained if we conceive the nucleus to be composed 
of water or other volatile fluid, which is boiling away under the 
heat of the sun, while the tail is a column of steam rising from it. 

*“'We now meet a question to which science has not yet been 
able to return a conclusive answer,—‘ Why does the mass of vapor 
always fly away from the sun?’ That the matter of the comet 
should be vaporized by the sun’s rays, and that the nucleus should 
thus be enveloped in a cloud of vapor, is perfectly natural, and 
entirely in accord with the properties of matter which we observe 
around us; but, according to all known laws of matter, this vapor 
should remain around the head, except that the outer portions 


would be gradually detached, and thrown off into separate orbits. | 


There is no known tendency of vapor, as seen on the earth, to re- 
cede from the sun, and no known reason why it should so recede 
in the celestial spaces.” 


The uniformity of nature justifies the inference that the ten- 


dency of highly tenuous matter to recede from the source of heat, 
here observed in the celestial spaces, will certainly be found in 
terrestrial matter when we reach the requisite conditions. The 
first supposition of Mr. Crookes, namely, that the rays of heat ex- 
erted a propelling force on the solid matter of the vanes in vac- 
uum, has no analogy in the phenomena above described; but. the 
hy pothesis that the rays of heat exert this force on the residual 
gas in the bulb seems to be entirely in accord with what occurs in 
the celestial spaces. The cometary matter, having become ex- 
tremely tenuous, is put in motion in a direction radiant from the 
sun, the source of heat. It was in the effort to find operative in 
terrestrial matter the force which causes the projection of a com- 
et’s tail, that my attention was attracted to the consideration of 
the eause of motion in the radiometer. | | 

The tenuity of the matter in the bulb can be measured; and it 
would be interesting to know at what degree of tenuity the phe- 
nomenon will appear, when it reaches the maximum, and when, 
as perfect vacuum is approached, it disappears. It is evident that 
the phenomenon results from the tenuity, and not from the tem- 
perature, of the residual gas; for a radiometer immersed in melting 
ice and salt, and exposed to thesun, willrevolverapidly. Heatcauses 
tenuity by expansion, and during this process heat is absorbed: but it 
seems from this determination, that, when acertain degree of tenuity 
is reached, matter begins to lose its capacity to absorb heat by fur- 
ther expansion, and then it develops the tendency to recede from 
the source of heat, the tendency increasing with increase of heat 
and tenuity. The work of pushing around the fly in the radiome- 
ter requires a momentum which is the product of the impetus 
and mass of the residual gas in the bulb; and, whether the mo- 
tion be vibratory or tangential, it is possible to reduce the mags of 
gas in.the bulb to so small a quantity that no possible impetus 
would put the fly in motion. 

The phenomenon of incandescence also seems to indicate that 


matter reaches a condition of tenuity at which it begins to resist 


further expansion. In his beautiful description of the phenomena 
of combustion and incandescence in his ‘‘ New Chemistry,” Pro- 
fessor Josiah P. Cooke leaves no doubt that the incandescence in- 


cident to combustion results from the resistance of matter to heat- — 


work. It is true that he does not refer to this as the cause of 
incandescence, but he shows most clearly that ordinary heat- 
work in matter is to produce chemical re-action or expansion, or 
both: and, when these are free and unrestricted, no incandescence 
appears; but when this work is resisted, incandescence results. 
Vibratory motion always results from two forces, that is, from 
force resisted; and, light being a form of vibratory motion more 
intense than that of heat, it is certainly not improbable that the 
light from combustion is the result of the resistance of matter to 
the less intense vibratory motion of heat. 
true, we have a very simple explanation of the incandescence of 
highly tenuous matter. The Geissler tubes, Crookes’s tubes, Tyn- 
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dall’s tubes, and many other phenomena, demonstrate that highly 
tenuous matter becomes incandescent from the application of 
heat at a temperature far below that required for incandescence 
in matter less tenuous; and the same thing seems to occur in a 
comet’s tail, which shines with a light of its own, and in the 
aurora borealis. . i | 

If it be true that when matter reaches a certain degree of tenu- 
ity it begins to resist further expansion, we ought to expect it to 
become incandescent at low temperatures, the temperature at 
which the phenomenon would occur being determined by the de- 
gree of tenuity. Professor Tyndall was not looking for this law 
in his experiments, but they come very near demonstrating its 
existence. : 

The proposition that matter at a certain degree of tenuity resists 
further expansion, and for this reason, on the application of heat, 
is put in motion in a direction radiant from the source of heat, and 
becomes incandescent at low temperatures, does not involve a 
denial of the molecular theory of matter, nor of the kinetic theory 
of gases. The proposition is entirely consistent with the theory 
that matter is composed of molecules, and that in the gaseous 
form, or in any other form of matter, these molecules are in con- 
stant vibration. It simply requires us to admit, that, if there be 
molecules in vibration, the vibration, like every thing else in na- 
ture, can go so far, and no farther. It does require us to deny 
the deducticn from the kinetic theory to the effect that the vibra- 
tions are infinite, and that if the molecules of gas ‘“‘ were in space, 
where no external force could act on them, they would fly apart 
and disappear in immensity.” But this is a mere vagary without 
legitimate parentage either in reason or experiment, and ougbt to 
be discarded from physical science even if the proposition here 
presented is not established. A much more serious objection to 
the proposition will come from those who have accepted the mo- 
tion of the radiometer as visible evidence of molecular vibration. 
There is something intensely enticing in the idea that we have a 
wheel revolved by these scientific elves, and the theory has taken 
deep root in the minds of scientists in this country and in Europe. 
But the proposition here presented, if it can he scientifically: 


established, opens the way to determinations in respect to the 


constitution of nature of far greater inyportance than any here 
mentioned; and I earnestly hope that some competent scientist 
will take up the subject, and continue the experimental work 
until no doubt remains. DaniEL S. TRov. 
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Harvard Historical Monographs. “Edited by ALBERT B. Hart. 
No. 1. The Veto Power. By EDWARD C. MAson. Boston, 
Ginn. 8°. $1. 


THE study of history is now carried on quite extensively in this 
country, and new works are constantly appearing; but we cannot 
say that many of them have a very high value, while not a few 
are almost unreadable. We are glad, therefore, to meet with a 
work of the kind that is somewhat superior to the mass, and such 
a work we have in this pamphlet by Mr. Mason. It has, indeed, 
no particular excellence of style, but it shows more thought and 
more political intelligence than is usually the case with such 
works. Theauthor has not only studied his facts with great care 
and diligence, but discusses the principles involved, and often 
with much acuteness. He gives a brief chronological list of all 
the bills that the Presidents of the United States have vetoed, with 
an extended account of the more important ones. The body of 
the work is divided into chapters dealing with the.different classes 
of vetoes, and showing their significance. The constitutional ques- 
tions involved in the use of the veto power, and also its bearing on 
party politics, are carefully noted ; and, though the author has con- 
fined himself to the national government, his work will be of in- 
terest and of real use both to students of history and to practical 
politicians. This series of historical monographs has been well 
begun, and we wish it good success; but we trust that the 
writers will not confine themselves to American history nor to the 
history of politics, but will treat the whole subject of the past life 
of humanity. | | 
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LETTERS TO THE EDITOR. 


E Reversal of Temperature in Lows and Highs. 


Dr. HANN of Vienna has taken serious exception to some of the 
views advanced in Science for June 6, 1890, and has published an 
article in the September Austrian Meteorological Journal in 
which he forcibly advances his views. I shall have no time for a 
controversy on this question, but it seems to me that its impor- 
tance demands a passing notice of this last discussion. It is possi- 
ble that we are not fully agreed as to the question at issue. I 
give my understanding of it. Is there a reversal of temperature 
in the centre of our lows and highs as we ascend in them? I use 
the terms “low” and ‘‘ high” to replace exactly ‘‘ cyclone” and 
‘‘ anticyclone,” the words used in Europe. ‘‘ Cyclone” was first 
applied by Piddington to severe West India and other tropical 
storms, and should be reversed for that purpose, as is carefully 
done by our Signal Service. The word ‘‘anticyclone” is very 
awkward, and should be discarded. The words ‘‘low” and 
‘‘high ” represent exactly what we see on our maps, and have 
been applied to these phenomena now these twenty years. I make 
this explanation, because I find that our discussions are being read 
in Europe, and they may not be entirely plain. The word ‘ cy- 
clone” is probably the most abused of any in this country. The 
scientist applies it to a stcrm perhaps 1,000 miles in diameter, 
with winds circulating about it from right to left, and of no great 
violence. Probably 64,000,000 people, at least, refer the term to 
a most violent outburst, not more than 50 to 200 feet across at the 


earth, which has energy enough to demolish every substantial | 


building which it encounters. Dr. Hann objects to the word 
‘“‘storm,” because, forsooth, seafaring men have adopted it to 
represent a very high wind. We are permitted the use of the words 
‘‘rain-storm,” ‘*‘hail-storm,” ‘‘thunder-storm,” ‘‘snow-storm,”’ 
‘¢wind-storm,” ‘‘ sand-storm,” etc., and it seems a great pity that 
we cannot apply the word ‘‘storm” in a general sense when we 
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wish to mention the accompaniment of any of these. We must 
be careful, however, not to confuse ‘‘ storm” with ‘‘ low.” 

Dr. Hann makes me contradict myself by assuming that I ac- 
cept ‘the ordinary theories of storm-generation” in Science for 
June 6, and totally discard them in another Science. I am sure 
no one familiar with my views could charge that I accept ordinary 
theories in meteorology. If one quotes such views in a discussion 
for the purpose of advancing an argument, surely he does not ac- 
cept them; and such quotation does not overthrow all his views 
given repeatedly. 

Dr. Hann has failed to comprehend the argument I advanced 
regarding his earlier researches in this subject. He published as 
early as 1874 that in unsaturated air the theoretical diminution of _ 
temperature with height is not far from 1° F. in 183 feet, while in 
saturated air it was 1° F. in 800 to 400 feet. I assumed that in our 
highs the air was not saturated, while in our lows it was. I have 
changed the computation slightly, and have now determined the 
theoretical temperature at Sonnblick, and compared it with that 
observed. 


Sonnblick Temperatures (F.). 


Low, or Cyclone. 


1874 theory. |1887 observed. 


| High, or Anticyclone. 


1874 theory. |1887 observed. 


Saturated 


AY cetesee Moist §/Unsaturated Drying Air 
Pressure..| Diminished! 19.96 inches Increased 20.83 inches | Pressure 
_ Tempera- 7 | | 
ture.... 28° 3° —4° 18° Tem pera- 
ture 


an, 


There seems to be direct contradiction here between the earlier 
theory and the later apparently observed facts. It may also be 
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class Aves—a work fully and practically illustrated, 
and one that would prove itself to be of service to 
those either engaged in the general study of the 
morphology of vertebrates, or to those special stu- 
dents who may be investigating the myology of 
birds. F it was to fill this so important a gap 
that the writer undertook an exhaustive study of 
the muscles of the Raven (corrus corax sinuatus), 
and the work here placed before the reader, with its 
eighty and odd figures, is the outcome of those in- 
vestigations.—From the Author’s Preface. 
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portant branch of science. 

“JT have abstained as far as possible from the use 
of mathematical formule, and have always striven 
after clearness of exposition.”—From the Author’s 
Preface. 


MACMILLAN & CO., 


112 FOURTH AVENUE, NEW YORK. 


‘‘This little volume has been compiled with the 
hope that the housekeeper of to-day may find in 
its pages a few definite and simple suggestions 
regarding sanitary house-building and house- 
keeping which will aid her to maintain in her 
own domain that high degree of intelligent 
hygiene in whose enforcement lies the physical 
promise of family life’’ (author’s preface). 
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By JOsEPH JASTROW, PROFESSOR OF PSYCHOL- 
OGY AT THE UNIVERSITY OF WISCONSIN. 


12°, 50 cents. 


It is only within very recent years that this 
department of research has been cultivated; and 
it is natural that the results of different workers, 
involving variations in method and design, 
should show points of difference. In spite of 
these it seems possible to present a systematic 
sketch of what has been done, with due reference 
to the ultimate goal as well as to the many gaps 
still to be filled. 
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said that upon this earlier theoretical computation depends a great 
deal of the present theory of the generation of storms. 

‘Dr. Hann tries to show by observations at Pic du Midi, Feb. 19- 
March 14, 1883, that the lowest pressure at that station did not 
accompany a high (anticyclone) at the base. It seems to me that 
this case establishes my position; and if Dr. Hann still insists that 
he is right, in the face of these observations, there is no possibility 
of our coming to an agreement, but others must settle the point 
between us. I have repeatedly insisted that we must discuss con- 


ditions at the centre of low and high only, and that we can never. 


take a diminished or a low pressure either at the base or summit 
of a mountain to indicate that the centre of a low (cyclone) is 
passing over. It is also probable that there must be added to this, 
that the low or high must advance at some velocity from a westerly 
direction, or they must have simply their normal condition, as in 
the United States. In Europe I find tracks of both these condi- 
tions exceedingly erratic, frequently wandering toward the west, 
then again stopping, especially highs, for a week or more. We 
are almost totally unacquainted with such conditions in this coun- 
try. It seems highly probable that the general acceptance of 
Espy’s stationary low (cyclone) theory by the authorities in Europe 
is largely due to this cause. A velocity of forty miles an hour 
(eighteen metres per second), such as we encounter in this coun- 
try, might stagger our Eastern meteorologists. 
by Dr. Hann there is a steady fall of pressure at Pic du Midi and 
Toulouse from about March 5 to March 10. On examining the 
weather-map, I find a wandering low moving erratically just be- 
fore and up to March 9. It has very little intensity as we regard 
them in this country, and cannot be taken as a typical low (cy- 
clone) in any sense. On the other hand, a high (anticyclone) 
appears in Spain on March 10, exactly the condition I have insisted 
on. In any event, it is plain that the low temperature is due to 
the strong northerly and north-westerly winds induced by the 
high and low combined, and has absolutely no connection with 
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the distribution of temperature in a vertical direction in the centre 
of a low (cyclone). The low does not approach Pic du Midi till 
March 9, when it is in North Italy. How any one can think that 
such a position of the low can have any bearing on this discussion _ 
seems impossible to understand. The low temperature at the 
summit undoubtedly was a factor in keeping down the pressure 
there. 

Dr. Hann attempts to show that on the spieach of a low on 
Mount Washington the temperature rises, owing to south and 
south-east winds in front. Loomis proved many years ago that | 
the circulation in a low at sea-level does not take place at Mount 
Washington, so this speculation falls to the ground. It seems to 
me the discussion published in Science, Sept. 5, settles this question 
beyond a peradventure, although it would be a matter of gratifi- 
cation if some one else should be induced to repeat the investiga- 
tion. I have just received a letter from Dr. Luring of Germany, . 
who has studied the matter thoroughly, and who agrees with my 
position that there is no reversal of temperature in a low, but is 
not quite willing yet to accept the same for a high. It seems to 
me the evidence is all one way, and that, if we accept the results 
of this investigation in the case of a low, we must do so also in 
that of a high. H. A. HAZEN. 

Washington, Oct. 10. 


AMONG THE PUBLISHERS. 


A. BOOK has appeared from the press of Lippincott entitled 
‘Hermetic Philosophy,” by an acolyte of the ‘‘H. B. of L.” It 
is the first of a series. of works which the author proposes to write, 
expounding the principles of theosophy as taught in ancient and 
modern times, and especially as held by himself. It consists in 
part of matter borrowed from Plato and Plotinus, but in the main 
it expresses the ideas—or want of ideas—of theauthor. It has, of 
course, the usual character of such works; and, as usual, we are 
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told that it cannot be understood by ordinary intelligence, —a fact 
that we are not inclined to dispute. We did, however, find one 
- proposition in the book which we not only understood, but believed. 
We read on p. 61 that ‘‘that which is immortal is not mortal; that 
- which is mortal is not immortal.” This we solemnly believe to be 
true, and. we can only regret that the rest of the book is not 
équally valuable. 


— Messrs. Funk & Wagnalls will publish in November a narra- 
tive poem in blank verse by William Cleaver Wilkinson, entitled 
‘¢The Epic of Saul.” The poem treats of the career of Saul the 
Pharisee up to the time of his conversion. Passages of the ‘‘ Epic 
of Saul” have appeared in The Century, The Independent, and 
other periodicals, entitled as separate poems. 


—- The Chautauquan for November presents, among other arti- 
cles. the following: ‘‘ The Intellectual development of the English,” 
by Edward A. Freeman; ‘‘The English Constitution,” II., by 
Woodrow Wilson; ‘‘The Religious History of England,” II., by 
Professor George P. Fisher; ‘‘ How the Saxons Lived,” Part IL., 
by R. S. Dix; ‘‘The Tenure of Land in England,” Part JI., by D. 
McG. Means; ‘‘ The Knight of the Round Table,” by James Bald- 
win; ‘*The Silver Bill,” by Thomas H. Hamilton; ‘‘Studies in 
Astronomy,” IL, by Garrett P. Serviss; ‘‘ How to see Southern 
Italy,” by J. P. Mahaffy; ‘‘The Origin in Literature of Vulgar- 
isms,” by Professor Edward A. Allen; ‘‘Light-Houses and Other 
Aids to Navigation,” by William Mooney; ‘ Observations on Green- 
land,” by Charles M. Skinner; ‘‘Silk Industries in France,” by 
Albert de la Berge; ‘‘ Home Building,” I., by Byron D. Halsted. 


— Herbert Ward, the African traveller, in ‘‘ The Tale of a Tusk 
of Ivory,” in the November Scribner, says, ‘‘From time imme- 
morial the smooth, shining tusks of elephants have been acknow!l- 
edged as currency by the savage tribes of the far interior of 
Equatorial Africa; and even in these days countless numbers of 
human lives are sacrificed in the bloody fights which are constantly 
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waged, both between the tribes themselves and the armed bands 
of half-caste Arab freebooters, solely for the sake of gaining pos- 
session of these tusks of ivory, which, by a series of novel exchange 
and bartering transactions, gradually reach the little stations of 
the white trader on the surf-bound coast.” Professor N.S. Shaler, 
in his ethnographic researches, sought the record of a body of 
troops whose ancestors had been for many generations upon 
American soil, and he found it in the first brigade of Kentucky 
He says, ‘“‘On May 7, 1864, this. brigade, 
then in the army of Gen. Joseph Johnston, marched out of Dalton, 
1,140 strong, at the beginning of the great retreat upon Atlanta 
before the army of Sherman. In the subsequent hundred days, 
or until Sept. 1, the brigade was almost continuously in action 
or on the march. In this period the men of the command re-. 
ceived 1,860 death or hospital wounds; the dead counted as 
wounds, and but one wound being counted for each visitation of 
the hospital. At the end of this time there were less than fifty 
men who had not been wounded during the hundred days. There 
were 240 men left for duty, and less than ten men deserted. A 
search into the history of warlike exploits has failed to show me 
any endurance of the worst trials of war surpassing this.” It is 


doubtful whether the survey of the great railroad in the Andes 


surpassed in danger and stirring adventures the exploits of the 
engineering party led by Robert Brewster Stanton last winter 
through the cafions of the Colorado. . In less than 500 miles 520 
rapids, falls, and cataracts were encountered. Mr. Stanton will. 
describe this expedition in the November Scribner... A series of 
photographs was taken, some of which will be used to illustrate 
the article. A number of nurses in the New York City Training 
School have written for Mrs. Frederick Rhinelander Jones (who 
offered prizes for the best) sketches of their actual experiences in 
a typical day, or night, of huspital work. These will be embodied 
in Mrs. Jones’s article ‘‘On the Training of a Nurse,” also in the 
November number. | 


CALENDAR OF SOCIETIES. 
Biological Society, Washington, 
Oct. 18.—H. E. Van Deman, Cultivated 
Fruits in the Mountains of North Carolina; 
T. N. Gill, On the Super-Family Cyclop- 
teroidea; Lester F. Ward, American Trias- 


membrane of the nose and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 
in two weeks. : 
N.B.—This treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son, 337 and 339 West King Street. 
Toronto, Canada.—Christian Advocate. 


Sufferers from Catarrhal troubles should care- 
fully read the above. : 
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This book is a review of the whole domain 
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the white or European race, the Aryan 
peoples, their origin and distribution. The 
latest opinions of the leading European schol- 
ars have been consulted, but the work is 
largely the result of independent research, 
and does not follow any especial school of 
ethnographers. — 

“We strongly recommend Dr. Brinton’s ‘ Races 
and Peoples’ to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the English language.” 
—Asiatic Quarterly. 

“His book is an excellent one, and we can heartily 
recommend it as an introductory manual of ethnol- 
ogy.”— The Monist. 

“A useful and really interesting work, which de- 


serves to be widely read and studied both in Europe 
and America.’’—Brighton (Eng.) Herald. 


Price, postpaid, $1.75. — 
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A New Method of Treating Disease. 


HOSPITAL REMEDIES. 


What are they? ‘There is a new departure in 
the treatment of disease. It consists in the 
collection of the specifics used by noted special. 
ists of Europe and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 
bility. i 

This new method of ‘‘one remedy for one 
disease”? must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims. of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
hasiuined more stomachs than alcohel A cir- | 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. — 
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